1. Introduction {#sec0005}
===============

Left sided gallbladder is a rare anatomical variation with a prevalence of 0.1-0.7%. It comprises the fusion of the gallbladder itself on the left side of the liver with consequent anatomical modification both biliary and portal systems. More often it is an intraoperative finding that requires the surgeon's meticulous attention in dissection in order to prevent complications. We present a rare case of left sided gallbladder with agenesis of the right superior sector of the liver with simultaneous intrahepatic biliary modification which was treated in our institution with the laparoscopic approach. This work has been reported in line with the SCARE criteria \[[@bib0005]\].

2. Case Report {#sec0010}
==============

A diabetic 90 years old woman with cough and diffuse abdominal pain was admitted into our hospital with an initial diagnosis of sepsis. Blood sample investigation revealed mild leucocytosis with PRC augmentation and normal AST, ALT and bilirubin levels. Preoperative ultrasound revealed thickened gallbladder wall suggestive of acute cholecystitis. She has had previous sigmoid resection for diverticulitis and ERCP for choledocholithiasis without any mention of biliary abnormality. She was scheduled for a laparoscopic cholecystectomy during which the incidental intraoperative finding of a left sided gallbladder was made. Standard trocar positions were used ([Fig. 1](#fig0005){ref-type="fig"}A) without any variation of technique, simply following the Strasberg criteria for safe cholecystectomy \[[@bib0010]\]. Having seen the anatomical variation ([Fig. 1](#fig0005){ref-type="fig"}B), a careful dissection of Calot's triangle was carried out, the cystic duct and artery were identified and isolated, and subsequent complete dissection of the gallbladder from the liver was done ([Fig. 1](#fig0005){ref-type="fig"}C). This manoeuvre allowed us to demonstrate a right sided positioning of the cystic duct. Furthermore, a safe clipping and transection of the cystic duct and artery was achieved ([Fig. 1](#fig0005){ref-type="fig"}D), and the gallbladder was extracted in an endobag. The postoperative course was complicated by an aggravation of diabetes and basal pneumonia which were controlled postoperatively in the intensive unit. The patient was discharged on postoperative day 16, in good condition. Retrospective analysis of the clinical case was done and a previous CT scan was reevaluated. Even with the knowledge of a left sided gallbladder, the CT scan was unable to demonstrate its attachment to the left side of the liver. This was probably due to the presence of a hypertrophic left lobe mimicking only a contiguity with the gallbladder, which itself appeared to be in a physiological position ([Fig. 2](#fig0010){ref-type="fig"}). A vascular and biliary reconstruction was then evaluated with evidence of agenesis of the right anterior sector of the liver ([Fig. 3](#fig0015){ref-type="fig"}) with the absence of the right hepatic duct and an intrahepatic variation with insertion of the right inferior sectorial duct into the left common duct ([Fig. 4](#fig0020){ref-type="fig"}) as type A3 of Huang Classification \[[@bib0015]\].Fig. 1A) Surgeon and Trocar position; B) Image of left side gallbladder with, white arrow: round ligament; blue arrow: left lobe; green arrow: gallbladder attached to left lobe; yellow arrow: right lobe at the umbilical fossa; C) Complete dissection of the gallbladder with visualisation of cystic duct (green arrow) and cystic artery (red arrow); D) Safe clipping and section of the cystic artery (red arrow) and cystic duct (green arrow) visualised on the right side of the common bile duct.Fig. 1Fig. 2CT scan : gallbladder between left lobe and right lobe.Fig. 2Fig. 3Three-dimensional reconstruction of the portal system: white arrow left portal branch; Black arrow: right posterior portal branch; absence of the branch for the right anterior sector between the two arrowed branches.Fig. 3Fig. 4Three-dimensional reconstruction of the biliary system: white arrow branch for segment four; black arrow: branch for right posterior sector; GB: gallbladder with cystic duct on the right side of the common bile duct; Red arrow: cystic artery passing behind the common bile duct.Fig. 4

3. Discussion {#sec0015}
=============

Left sided gallbladder is infrequent and is characterized by the fusion of the gallbladder to the left of the round ligament. As suggested by some authors \[[@bib0020]\] it is more often discovered intraoperatively and this situation can lead to complications for the patient and some difficulty with resolving them. In fact, as the first reported case by Hochstetter in 1886 \[[@bib0025]\] a lot of anatomical variations were described involving both the portal system and the biliary tree, and its presence in situs viscerus inversus. The gallbladder can also presents a number of congenital variations as agenesis, multiseptate and duplicated gallbladder or can be displaced intrahepatic. Portal abnormality was described by Kawai \[[@bib0030]\] with agenesis of segment 4. In our case, a kind of fusion between the right and the left anterior sectors was seen with simultaneous portal and biliary variations and agenesis of the right anterior portal sector. The 4th segment received the arterial supply from the right hepatic artery and the portal and biliary structures from the Umbilical Fissure and the gallbladder presented normal origine of cystic duct and cystic artery at right side of the hepatic pedicle ([Fig. 4](#fig0020){ref-type="fig"}). This particular variation could be useful in case of a liver resection. More interesting for the clinical situation of cholecystectomy, and even in liver resection, are the abnormalities of the biliary tree. To understand that, it is important to make a distinction between false left sided gallbladder and the true one as described by various authors. A detailed definition of true left sided gallbladder is the one that is found at the base of segment III and to the left of the ligamentum teres and falciform ligament and the cystic artery which crosses in front of the CBD from right to left. The cystic duct may join at either side of the common hepatic duct or even join the left hepatic duct directly \[[@bib0035]\]. In false left sided gallbladder, hilar and pedicle structures are always in their normal position with the gallbladder only being attached to the left side of the liver, whereas in true left sided gallbladder, embryological evolution could move hilar structures towards the left side of the hepatic pedicle which may result in the rotation and modification of the cystic insertion on the left bile duct as well as variations of the common bile duct in the form of a duplication \[[@bib0040]\] or infraportal bile duct positioning \[[@bib0045]\]. It is evident that the presence of such an abnormality could give rise to disparities in the intraparenchymal structures. In our case simultaneous portal and biliary modification were seen with agenesis of the right anterior sector, absence of the right hepatic duct, a kind of fusion of the portal branches in the umbilical portion of left portal vein and insertion of the right inferior sector duct in the left hepatic duct. Considering the anomaly of left sided gallbladder, in the case of a fortuitous left side cholecystectomy, a careful dissection must be done while sticking to the Strasberg criteria \[[@bib0005]\] and, as done in our case, dissecting the whole gallbladder from the liver before clipping of the cystic structures. Alternatively, intraoperative cholangiography could be useful in suspicious biliary abnormality of cystic insertion. However, if left sided gallbladder is suspected preoperatively, especially when liver surgery is necessary, an anatomical study with cholangiography and CT scan should be considered.

4. Conclusion {#sec0020}
=============

Left sided gallbladder is a rare anatomical variation, more often an incidental discovery during laparoscopic cholecystectomy. This modification predisposes to a number of portal and biliary abnormalities most of which are difficult to recognize intraoperatively. Careful dissection must be done in Calot\'s triangle and, in order to prevent injury to the common hepatic duct, we advocate that a dissection of the entire gallbladder from the liver should be done before clipping the cystic duct and the artery. The importance of intrahepatic and hilar variations remain crucial in liver surgery, and a preoperative knowledge of a left sided gallbladder calls for in-depth study of the anatomy itself by cholangiography and CT scan.
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